For the first time we demonstrate localization of electromagnetic radiation in disordered planar metamaterials. The statistics of near-field intensity indicate that the localization is linked to subradiant modes in the metamolecules. Light localization in disordered mesoscopic systems is no longer considered an unwanted disturbance on perfect periodicity. On the contrary, it can be used to achieve enhancement of luminescence, nonlinear optical interactions, Raman scattering and it plays a key role in random lasers.
Here for the first time we extend the study of light localization to planar metamaterials. We study a metamaterial system, an array of asymmetrically-split ring resonators in which collective and individual modes of excitation of meta-molecules can be engaged at different frequencies of driving field. In addition to broad resonances of electric dipole type, such a metamaterial supports a high-quality subradiant (trapped) mode corresponding to a magnetic dipole excitation perpendicular to the array plane and hence uncoupled to the magnetic field of the incident wave. This results in very strong interactions between meta-molecules, providing ideal conditions to investigate localization effects in the metamaterial plane.
We observed a profound light localization effect in this metamaterial structure that depends on the degree of disorder (see Fig.1 ). The localization was studied by mapping the intensity profile of the near-field in the 
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QThF6.pdf proximity of the metatarsals illuminated by a plane wave using a spectroscopic microwave scanning near-filed instrument. Disorder was introduced by displacing the centre of each unit cell according to a random uniform distribution defined on a square interval of side α, and was quantified by the ratio, D, α over the unit cell side. Three characteristic cases of a periodic and disordered array are shown in Figs. 1d, 1e and 1f .
In Fig. 1 we present characteristic near field intensity maps of the electric field component normal to the plane of the arrays at the resonance frequency of the subradiant mode (5.8 GHz). The first map (see Fig. 1a) shows a regular pattern. Upon introducing disorder a speckle pattern begins to develop (see Fig. 1b ) with certain rings appearing brighter (strong excitation) or darker (weak excitation). When the metamaterial lattice is disordered further, the speckle pattern becomes even more pronounced and randomly located hotspots of very high intensity begin to appear (see Fig. 1c ). Figure 2 presents the probability density function of the electric near field intensity over a narrow band centred at the resonant frequency (5.8 GHz) of the trapped mode for a regular and weakly disordered array. The probability density is a function of intensity averaged over the unit cell area. Although the probability density function of the regular array exhibits a finite width (mainly due to the weakly inhomogeneous wavefront of the incident wave), it decays rapidly with increasing intensity presenting an almost cut-off behaviour. On the other hand, even weak disorder modifies dramatically the probability density function resulting in a heavily skewed distribution where high intensity values occur more frequently. This long tail which appears only for the disordered array is a typical statistical signature of localization.
In conclusion, we provide clear experimental evidence of localization in metamaterials of strongly interacting metamolecules and link the effect to the excitation of subradiant modes. Possibilities for novel metamaterial functionalities and potential applications of the phenomenon will be discussed. 
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